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wherein X x and X 2 independently represent O or S, R lf R 2 and R 3 
independently represent hydrogen, lower alkyl, lower alkenyl 
or lower alkynyl; R 4 represents -(CH 2 ) n — R 5 , wherein R 5 
represents a substituted^ or unsubstituted heterocyclic group 
selected from furyl, thienyl, pyrrolyl, pyranyl , thiopyranyl, 
pyridyl, thiazolyl , imida^olyl ,~" pyrimidyly^triazinyl , jindolyl , 
quinolyl, purinyl and benzophiazolyl , and n is an integer of 0 
to 4, or v the following groupl 
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wherein Y-l and Y 2 independently represent hydrogen, halogen or 
lower alkyl, and Z represents substituted or unsubstituted 
arylj_ or the following group: 



) 



wherein m is an integer of 1 to 3 and R 6 \represents hydrogen, 
hydroxy, -lower alkyl, lower alkoxy, halogbn, nitro or amino, 




or a substituted or unsubstituted heterocyclic group selected 
from furyl and pyridyl A and wherein the substituted aryl and 
the substituted heterocyclic group have 1 to 3 
independently-selected si^bstituents selected from the group 
consisting of lower alkyll hydroxy, lower alkoxy or lower 
alkoxy substituted with a Vsubstituent (s) selected from the 
group consisting of hydroxy, lower alkoxy, halogen, amino, 
azido, carboxy and lower alkoxycarbonyl, halogen, nitro, 
amino, lower alkylamino, di (\Lower alkyl) amino, 
trif luoromethyl , tri-f luoromefchoxy , benzyloxy , phenyl , 
phenoxy, lower alkanoyl, loweA alkanoyloxy, aroyloxy, 
aralkanoyloxy , carboxy, lower alkoxycarbonyl, lower 
alkylcarbamoyl , di (lower alkyl )Y carbamoyl , sulfo, lower 
alkoxysulf onyl , lower alkyl sulfamoyl and di (lower 
alkyl ) sulfamoyl ; or a pharmaceutical ly acceptable salt 
thereof, as an active ingredient. 



10. (amended) A method of treating neurodegenerative disorders 
except for Parkinson's disease\and attention deficit 
hyperactivity disorder, which method comprises administering 
an effective dose of a xanthine derivative represented by 
formula (I) : 





p£ 28*3 ft 1 I cilo 
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wherein X 1 and X 2 independently represent O or S, R x/ R 2 and R 3 
independently represent! hydrogen, lower alkyl, lower alkenyl 
or lower alkynyl; R 4 represents -(CH 2 ) n — R 5 , wherein R 5 
represents a substituted V>r unsubstituted heterocyclic group 
selected from f uryl , thieiwl, pyrrolyl, pyranyl, thiopyranyl, 
pyridyl, thiazolyl, imidazoiLyl, pyrimidyl, triazinyl, indolyl, 
quinolyl, purinyl and benzouhiazolyl , and n is an integer of 0 
to 4, or the following group: 

Yi 



wherein Y-l and Y 2 independently represent hydrogen, halogen or 
lower alkyl, and Z represents substituted or unsubstituted 
arylj. or the following group: 




wherein m is an integer of 1 to 3 and RA represents hydrogen, 
hydroxy, lower alkyl, lower alkoxy, halogen, nitro or amino, 
or a substituted or unsubstituted heterocyclic group selected 




from furyl and pyridyl; knd wherein the substituted aryl and 
the substituted heterocyclic group have 1 to 3 
independently- selected suftstituents selected from the group 
consisting of lower alkyl , Yhydroxy , lower alkoxy or lower 
alkoxy substituted with a sutostituent (s) selected from the 
group consisting of hydroxy, VLower alkoxy, halogen, amino, 
azido, carboxy and lower alkowcarbonyl , halogen, nitro, 
amino, lower alkylamino, di dowser alkyl) amino, 
trif luoromethyl , tri-f luoromethqxy, benzyloxy, phenyl , 
phenoxy, lower alkanoyl , lower aljkanoyloxy , aroyloxy, 
aralkanoyloxy , carboxy, lower alkaxycarbonyl , lower 
al kyl carbamoyl , di (lower alkyl ) -ca:qbamoyl , sulfo, lower 
alkoxysulf onyl , lower alkylsulf amoyl\ and di (lower 
alkyl ) sulfamoyl ; or a pharmaceutical]^ acceptable salt 
thereof, as an active ingredient. 



14. (amended) A method of treating Alzheimer's disease, which 
comprises administering an effective dose of the xanthine 
derivative represented by formula (I) : 

X 0 \ „ (I) 
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wherein X x and X 2 independently represent O or S, R 17 R 2 and R 3 
independently represent hydrogen, lower alkyl, lower alkenyl 
or lower alkynyl; R 4 represents -(CH 2 ) n — R 5/ wherein R 5 
represents a substituted or unsubstituted heterocyclic group, 
selected from furyl, thienyl , pyrrolyl, pyranyl, thiopyranyl, 
pyridyl, thiazolyl, imidalzolyl , pyrimidyl, triazinyl, indolyl, 
quinolyl, purinyl and benaothiazolyl , and n is an integer of 0 
to 4, or the following gro^p : 

Yi 



wherein Y-l and Y 2 independently! represent hydrogen, halogen or 
lower alkyl, and Z represents substituted or unsubstituted 
arylj- or the following group: 



wherein m is an integer of 1 to 3 ana R 6 represents hydrogen, 
hydroxy, lower alkyl, lower alkoxy, p a l°9 en / nitro or amino, 
or a substituted or unsubstituted heterocyclic group selected 
from furyl and pyridyl; and wherein the substituted aryl and 
the substituted heterocyclic group have\ 1 to 3 
independently-selected substituents selected from the group 
consisting of lower alkyl, hydroxy, 1 owe n alkoxy or lower 
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alkoxy substituted with a \substituent (s) selected from the 
group consisting of hydroxy , lower alkoxy, halogen, amino, 
azido, carboxy and lower alJfcoxycarbonyl , halogen, nitro, 
amino, lower alkylamino, di (lower alkyl) amino, 
trif luoromethyl , tri-f luoromeVhoxy , benzyloxy , phenyl , 
phenoxy, lower alkanoyl, lower\ alkanoyloxy , aroyloxy, 
aralkanoyloxy , carboxy, lower alkoxycarbonyl , lower 
alkylcarbamoyl , di (lower alkyl ) -carbamoyl , sulfo, lower 
alkoxysulf onyl , lower alkylsulf am®yl and di (lower 
alkyl) sulfamoyl ; or a pharmaceutic\lly acceptable salt 
thereof, as an active ingredient 
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